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(54) DISPLAY SUBSTRATE USING UQUID CRYSTAL, METHOD OF MANUFACTURING THE SAME. AND COLOR 
RLTER SUBSTRATE UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display substrate wherein 
the time for encapsulating a liquid crystal to a large display 
substrate is reduced to enhance the productivity, and the 
contamination of the liquid crystal due to a polymer component of a 
sealing material or an elastic clamp Is prevented, and to provide its 

manufacturing method. I 
SOLUTION: A color filter substrate is provided with a columnar 
spacer, a rectilinear spacer and a hook-shaped spacer to form a 
structure for partitioning an alignment layer from the sealing 
material perfectly. After the liquid crystal is dropped onto the 
alignment layer perfectly partitioned from the sealing material, 
relative positioning of a TFT substrate and the color filter substrate 
is performed. The both substrates are adhered to each other so as 
to have a prescribed interval and sealed while the excess liquid v 
crystal is discharged to simultaneously perform the encapsulation of \ 
the liquid crystal and the assembly of the display substraite. ^ 
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<r>>-^—tt mm <r>m(oW(r>m<n>m^. Rxs^m^ (o 
7^-<-^t mm (r>m(oU.<r>m<r>wmzmt6^ ixit'>- 

/i^ui: . mm (Diimmz. mm2 (D^^—>)-(Dmmm 
{zm^^^fz^^t mm3 <Dy^-<—^t (Dm\z^mm^B^ 
mth^'ititztbcom^at. mm (o^tm§&&Wit<D 
mzm^i:m^ihtfm2 ©jtSiSttsst ^m^z>^t 

3tp^ <omt x-mt-ti. mi <o:^^—^)-^m-f-ftmwi 

ffit . 5%mi (O0y ^ mm(Dm^m^mmf^xiy o x . 
mmi cDia(:i?eoTM?>\ mm^^miizmi'o . mmi 
<om(omizmr^mi (Dmm:^^—tt. mmi (r>-)3y 
;^s«<^ii^*^ffl«^T-fcoT. mm2 (Drnxz^^-^x 
my-, mmtmmxzm^'o . mm2 (Dmnmz'^^m 

2 (Dm^7.^—^h . mmi <r>f}7 7.WSL<r>W$kWxm 

*K^i-T-fcoT. %%m2, ro3a(:ifD^oTMt>\ mmi (OmR 
ximm2 (D'mzm^mi i^i . mmi <r> 

^xma-. mmi <DmRxmm2 <r)m\zwbm2 nrnM^ 
')^:^^—^t. mmi (r)^m:^^—^(omm\z^'otz^ 
^^tmmi <Dmmk::^^-^(Df^. mmi <r>mm:^^- 
^<om^\zm':>tcm<r>n^bmm2 (Dmjm^.^-'f<r> 
mm2 (Dmi:^^-^(ommz^^fz.^j^tmmi 
(omM^^^—^t <DmRxM.m2 t^tD|6) 
m\z^^tLm(r>n^t mm2 <Dmm^y^^—^t <Dmi,z 
^iththtzmitat. mmi (omi<D:^^—^tmmi 
<r)m<r)m.t <DW\. mm2 (omi<D:^^-^t mm2 <Dm 
(omt com. mmi wit^^^ro^-^-f-i: mms (omco 
mt (DmRxmm2 <Dmmi(Oy^^—^t mm4 <Dm(D 
mt (Dmizm.^^ titz-y-zt-ut . mmi <D^y:^mm 
t <Dm\zm^B^m^ihtsm2 <Dijy:^^t ^mz.^^ 

Rxjmm2 (Dm^^^-^tmmi Rm%m2 (omjmi 

[ 113^:19 ] mi nijy y-mmcommMyf^mmmzT-^ 

V <om::^-<—^X'mi^ixrzm$.\zn^^X'm^^ 
mr-r^T-'ry r/t . m2 nny y^w^^^w^x-mm 
i<7:>:tryy>^mmt{iLm^iott%:-r^y^'ryyt. mmi 

<D:ffyy.&mi: mm2 (D^yy^&WLt ^M^^XWts.-^ 
, ^^'^x-mmi Rxmm2 <r>1Syy^ 

it^^xmmi <r>Hy ^WSLRXM.m2 <nfSy:^WSh 
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( 000 1 J 
[ 0 0 0 2 1 

A^&lf^^^T^o r-fe^>'^m35:I^(D■^'T'S"bfi^r- 
[ 0 0 0 3 ] Hi «.T^S<*^ilXJ6?)^^®.t L 

5tcor-$)f) . r co0^^J^co^^r^i. o i i 5 8 

[ 0 0 0 4 ] 112 (Oj^^li, *Pffi^-v:^>^^fflv\ 
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{iOV^TJi. i|$r^¥l 0 2 5 3 9 7 4 -^<2;j^l'iEm^ ^^ 
Tl^-5o r (7);^SCT'(4. Si^SW-fittAPit+ihP^ 
^ItSo *LT. ^^S(*:(Di^APSr?SBlJin.<wrSfcLfc 
JS?fBf;iaL , ttJh P*>b ^^SflsP^SrSN^-r-S 1 1^^ 30 

mTT^m^P^^n&fjm.^^ t) . ?Kfa-4S^*S<*:(:iWA$ 

[ 0 0 0 5 ] US X^^§§^{^ffl-tir-r. /i>-o 
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rH. 4$gB^3 1 0 2 3 1 6 -§-4^^(^iE«fe$iXT>/>-5o 

•tcoSi*AP m^B^nx^ its t> ror-fos „ 

t 0 0 0 6 1 (0^^4, K^^Sr^ffl*-f . *»o 40 

^:T^Smc#tAPi:#MP5rl2:(tSt>coT-fo'9 . rco^ij 
(^oV>Tli. 4$rfl¥9 2 7 4 1 9 3 -^^#(CtE«g$ ttT 
v^-5o ::»;^^T-I*, ^^Pd^ib^^Sf^^l^SrSN^L/i 
-6SP>, «AP*>^jKSttAS:m\ ?«fB*s#N^Plc§aM 
Lfimi-. i=tAPt#NMP«rttJi:-r5, «^Sft:^HX* 

S^Sfl:©itAPSrJSfBMl::«yhL/cJSfBlwSL, ttifcP 
ici ►) , }ffifB;*5«^S(*i;itt A$ tu5 o 50 
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( 0 0 0 7 ] H5 o:>:)j^^m.WiW^t L T»4tco^^ 
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SffiO^S-iawi^Wia^T'. gS^2 ro^-<-i^i: 8SII3 (D 

m. <D^^—^f-tmm5 (Dy^-<—^)-(Dm, tm2 
(r>y^^—>)-t^m5 <D^^—^<Drii. iz.^mm^B^m.m 

^3 . is^4 Rimms (T^^^—^xm^Mtp^m^si 

[ 0 0 1 4 ] ^2 <D^iq-c«. ^^sm*. *rrs)-r?>m 

1 .Rt/112 (Offls.t>'*frfi]i-5ii3 ^t/^4 (omxm^ 

(D^^mcomm^i-fhti. $mi <r>mi,zr^oxmv^. m 
m'^mm^^Ttiiy) , is^i <Dm(DmizMifB2 <d:^^— 

fiiic, is^2 (o^-<—D-<Dmm^Km-'otzn^tmm 

[ 0 0 1 5 1 ^3 (^%I^T-»4. SV^2 <0 
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mi <Ditf7:^mit . SSm ro:)Jf7;^»E<o®ffe^ 

ISHI co;«fvP<.S«w®fi^«*^«^T*fo-oT, 
<rm(nm\z.'mt^W.2 (omi>:^^-^h . ^mi <d:^7 

T.wmmf^^Tr^^ij^x^riX . (omz.f^'ox 

T. gSB4 (D'jinzr^oxmn. is^i coiastj«isM2 (o 

tmi n^^^^-^<r>mm\z^^t^^<D'nj^tm^2 
(omM.i^^^—'^cDTii, mm2 (Dm^^^-D-<Dmi^iz 
m-^it^^^tmmi <DmMi^^^—>)'i:(DmRxmm2 

:^mmt&mA.^. ^3 <^^Bjir*5<,^r, is^i Rxm 
m2 (osinm^^—^t mm Rumm2 <Dm^iiK:^-<- 

^^r'ffl* Hit rt^fCfcSai^illKSriattS „ 

( 0 0 1 6 1 ^4 (o^mxn. mmmf^<om^:f3mt-x. 
mi nii"? ^ ^(r:>mmm7r-mm-\z.7. , yi- 

30 :^-<—^xm^mtmmi,z.M^'PX'm^i:mTiri):^y' 
y:ft . ^2 (D0^:^mm^:kn.'PX'mmi (D:ffyy^m 
^t{m.-^i:>'±^-t^^'r-y^t\ mmi <Dily:^msi 
t mm2 (0:ff7:^mmt ^n^'pxmi^^io>-\t^:^y'y 

-fh . ^%.^xmm Rmm.2 cnij^? T^wmmmfi 
1 (D^'? y. mmRvimm2 <r>i3'7 smt sr«^s -^s 

[0017] 

X. nmm^m\^\ m%:mmi.xm.mi-?>o ur. m 

TStg^lS"? I^V''3t:#^<O^SI2, D3 Jim OA -A 

< »iTFTS«2 i:;*7-7-f >'U^'S«1 t JRSl O 

( 133 #B8) t ^.e, mm.^h;bo fy-y^ )\^^ 
<75iiiB?r^7Fi--5ffi«e(c«Rttt*i^^— !^3 I^WcMih 
50 ix. :^y—y^ ^^f^i(omm^^W$^X\ A^^:fJ 
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a . 5 b t m^:!^-<-^S a . 6 b ( 1112 ^flS) t^Wi^"^ 

2 7 -:7^ yUiJ' SEl t ^mm-t^ iy-juU7 a . 
7 b ^lialS^R:^^-1^5 a . S b t -:7-i' jv^mWi 

1 c^^(7)rBi{cS*$n. V— /uW2 1 a . 2 1 b 

a <t i^?f^;^^-i^6 b (D?^{Z1^±US b 

itti^t^;^-<-i^5 b t ^?f$>^^-i^6 a (Dr«1(;ii^jJ: 
P8 c tm^^i^y.. mW^:^^—^^ b i:|frl?g>^-<-1^ 
6 b (nmz.1^±uS d ;65fl^^$;h^o f^. lEI^tt^-^- 
1^5 a . 5 b JBLXfmi:^^—^e a . 6 b &t/RSJt^>^ 
-<-i^3 cOiiS^ ti. TFT S«2 -:7>r StS 

?i^b\ 9 d —9 d ( 9 a —9 c lim^i^-f) \'tti'7 
-y ^ /i-^ Sffil T F T StR2 <^)FB^(C?KfB$r^«L 20 
#itiliP8 a -8 d ( 02 #HB) :^^±'r^tL}^<D 

[00181 *^^S0^l^^*3v^rfi. S2 {ztt^-t^o 
mM^y^^--^^ a . 5 b c7:>Pii)e(i;^7^ -:7^ j\^^mm. 

a . 6 b (D^^{tiO^ —y^ <r>^(DyQ\Z.f^o 

xmrz^^ . ^(Dwmt^fx.m^'o . ti'y—y^o^^^ 

^ "5 . iSf^fil4 a . 4 b v-yu$t7 a , 
7b. 21a. 21b \tmWi^y^-"^^ a . 5 b StJ^ 30 
m^y^-^^ a . 6 b (CJ:'9 ^:^ICtfc^^ nfctS3^i: 

M^fR'&'r^h(Dx*n^j:\^\ mi(om^fz.tiy—y^?^ 
\mm^y^-^z . wm^y^-^^ a . 5 
b iSLnm^y^-^^ a . e b t^^^m^ tti^c^. lEr^ai 

4 a ;ii^?FM$ tt. ^O^v— /l-*t7 a . 7 b . 2 1 a . 

2 1 b ^ JFM$ tt^o 40 
[ 00 1 9 ] [US ic. ;?7 7 -v'^ /i^^J^Stgi 
(0±.\z:-m?mM\ 1 a ;6^sSJtbtt. -tco±{c:;^7 7— 

/U'^ 1 2 7!i>ff^^£^ tiy -y^ 1 2 JilcRSt^ 
y-<-^^ . ilB^R^--^— a . 5 b lSL(im&y^- 
1^6a . 6b;55«|^$n^o SSl (DWl 

\pmA a li;^7^ -:7^ yl-^ 1 2 ±f::jg^$ nT:Jo«9 . T 
F T S«2 OiEf^l^ b \tmmm\ 1 b ±(;iJK^!c$ *X 
5o **iS^JcO^^Sfls:3 0 liT F T Stg2 OiSr^^ 

b ttiy—y^)\^^m^\ (OiEf^]K4 a (?:)rp1t-a£Si 0 

^ o T V ^-5 c 50 
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[ 0020 ] Iil4«rfflv>T. ;*7-:7>f /w^stg 
4 ( a d ) yxti'y-y^i )\^^mmz.y^-^^i& 

fig-r5xm<^-^is^'j?r^-rBT®!aTfc^o 1114 ( a ) 

(::jj^i-<t5» t-s >'-r /i^^SIKi ±t;iS§^®@i i 
a SrJg^U. •?:<0±(C:<7^-:7>f /u^i 2$:?g^U. r 
(r>ti=7—y>^ 1 2 itc^^TtttS^J-^^Wi 3 

n^y-<-^z. mw^y^-^^ Rximmy^-^ 
6 (dM^ t i-5o JJ:t-lil4 ( b ) [z.fjk'T^o 

m^^M^^^m 3 ay±.\z.mit'^y^\ 4 >^s^ . 
1 5 ^m^-t^^t\:L^'^xmimM^^wm 3 
3t-r5o :i(on^'^y^iA\t.n^^y-<—^2^ 

1^5 a , 5 b SlT>W$;^-<— 1^6 a . 6 b {ZL^ 

^^ir^^^<D^tm%^ti^Xo Tti 5 i;ict«9 
*n^®0fSrPI^i-6o »:JCEI4 ( c ) \z.7r^-r^o \z.^ 

m^x. V=\&^y-<-^z . mw^y^-^^ a . 5 

b . RXimBy^—'^e> a . 6 b \Z.n'^-r^W:^(D^^ 
:^y-y>( ^^^\2 ±.\zm.Xt^h. mj^-t^o "^(O'ik 
114 ( d ) a ^m^ir^o 

[ 0 0 2 1 ] Els 124 T-^ffl^ ti^ n%^y ^ 

wm^-'t^wmx^^ . mit^y^ 1 4 tiis^tii^^j^ 

^*ti|sH -3SrS3fe-r^ySiJ?>t-^ffl^tt^o K^-7^i5^l 

4 ict^ii:^4^;:^^--i^5 a . 5 b \z.n%'^^'^^n% 

IS51 5 a . 15b. Rtt4^;^-<-i^3 RS4^t 
mimx 6 S:r>*S6j?i^;^-^-i^6 a . 6 b (Cffl^-T^gfej?^ 

iiTfelFBl 7a. 17b ^m^^o 

[ 00 2 2 ] m^. m4 (Dm^:^ii:^m\^^xmi^\^fz:tf 

xmm-t^o me ^fflv^T:^^-:7^/u^StKl 

{zm^B^mT't^TMiz-Di^xwim'r^o meny^- 

b . 2 1a. 21b ;O^M*^ixfc;^^— y^^SSl 
\z:a^Bmmm\ S iSS^T^SgH^Bl 9 ^iSf^fll4 a 

±(cjgTt-€)o ^r5;d5;^^^T*SfBi 9Sr}ST-t"^<ir 
iEf^lK4 a ±.(D. m^n\ 9 ^JSTL fc©f(::*iS1-^^^ 

c^BSf^Jbt^;i>^^{t:LTS^Sf*:3 0 (7)li^^(Z)S^p^p« 

B%i 9 ^mT-t^mm%.^nm^}i\.tz. ?ST$it5?s 

B^al 9 (OmtWr^mm 0 :^5^ufc^lci^Se(^^*$ 

[ 002 3 1 ^\zMl SrfflV^rTFTS3E2 Srfi^^a^ 
-5 X5S{;:oi ^Tl^i?^-r5 o 127 fi;^ ^ ^ /u^^' Stgi: 
TFT Stg&tB*)'6<3tc{iai**!)'r^ XSco-^iSfiry^Ift 

?gt-5?ti^>(75^lil-efcSo 117 |C7j^-r<t9 TFT 
S«2 5rXY^®*f^,bZ *4lE]«9 lcgaUTffi®^e^-r 

/::^^i^®fkg^?f»J( ll7r:-tirr) \z.^^ . TFTS«2 
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m}t:^^—^3 . a . 5 b RXf^m:^ 

^—^6a . 6 b f;iTFTStS2 l::SUTV^/^V\ Lt)^ 

m^ml 9 ;i5T F T S«(C^gL i^tp:! t 

[ 0 0 2 4 1 iUT. US ^fflv^T. ^i^B^Bi 9 ^mm-r^ 

xh. %m<Dmj<i:m^'f^!i^^m:^^h^<ox\ m^^^mn. 
stsi (D±mi^^—^j:f^t}^)iu:txmmis.^m^(Dmm 

f6]K4 a . 4 b ±SriSSnfe:d5oTVK „ 

[ 0 0 2 5 1 igi9 F T mmt ioj —y^ /i^^ mwi 
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b my^m^:^^—^^ a. a b \%'^±\zjm^B\ 9 1 i^— 
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XST'filll9 {C^Lfc1^(C#fihP8 a ~8 d ;6^^fficttfc 
^3M^b\ 9 a <Sr^#Slofcm(-. tfjl:^^9 a — 9 d 
( 9a . 9c Jiia^-tir-f) SrH^t-^XST-fe^o 
XgTfi. TFT Stg2 i: :?!75 /Wi? S«l t 
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I^K4 a <Sr?i^J*L:rc:^9— /v^S^^^-;/ h Sr^ 
•To *:|li6«^'JT*fi^7r:Sf*:3 0 a . 3 0 b <02 S;6>— <*: 
i?t^oT®{it$nTV>5o StJ^eu^^cElS . 1117 . 118 . 
139 . Hi 0 iCtltoT. TFTSt52 ^ m^'&i:>$ ttfc 
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a -8 d Of5]t ^ S^Sfls:^^C05>Wll2 0 (D\^^ t 

tcxo \z^mm^Bi 9 a ^j^ittixm^^ic. ^mm o 
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